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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a composition for film forming excellent in dielectric constant properties and 
mechanical properties as an interlayer insulating film in a semiconductor element, etc., and capable of forming a 
silica-based film. 

SOLUTION: TRe^cnaracteristic of this composition for film forming is to comprise (A) a hydrolytic condensate 
obtained by hydrolyzihg and carrying out condensation at least one kind of a silane compound selected from the 
group of a compound represented by general formula (1): RaSi(OR1)4-a [R denotes H, F or a monovalent organic 
group; R1 denotes a monovalent organic group; and (a) denotes an integer of 1-2], a compound represented by 
general formula (2): Si(OR2)4 (R2 denotes a monovalent organic group) and a compound represented by general 
formula (3): R3b(R40)3-bSi-(R7)d-Si(OR5)3-cR6c [R3 to R6 are same or different and denote each a monovalent 
organic group; b and c are same or different and denote each an integer of 0-2; R7 denotes O, phenylene group or 
a group represented by the following:-(CH2)n- (n is an integer of 1-6); and d denotes 0 or 1] in the presence of an 
alkaline compound in an amount of >0.1 mol based on 1 mol of the silane compound and (B) an organic solvent. 
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X 1, 1, 2-b';xb*>— 1, 2, 2-bVtzf- 
;i/y>y^X 1, 1, 2-h'J7x/^y-l, 2, 2 
-h'J^f^i/7X 1, 1, 2— blMb^>— 
1,2, 2— b 'JxtS^X^X , 1, 1, 2— bU 
xb*v— 1, 2, 2-h'Jx^>7>>, 1, 
1, 2-h'j7x7^y-l 5 2, 2— h'Jx^l/y 5 ^ 
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5X , 1, 1, 2— by^b*^— 1, 2, 2-b'J 
7xz;k^>7X 1,1, 

2, 2— h 'J7xz;^$/7X , 1, 1, 2— by? 

2, 2-bV7x^>7X 1, 2 
— S^h**— 1, 1 3 2, 2— rb^^WI/S^ 
X 1, 2-^xh^>-l, 1, 2, 2— srb^T^ 
;i/^>5X 1, 2-^71/^1, 1, 2, 2— 
rh7^W^X 1, 2— S^b*^— 1, 1, 
2, 2-rh7X^»7^ 1, 2-^xh^>- 
1, 1, 2, 2-rh7iW^7>, 1, 2—^7 
x ;^>- 1, 1, 2, 2— fh7xf;^J/7>, 

1, 2— >^b*->— 1, 1, 2, 2-rh77xx;i/ 
>/y7X 1, 2— yxb+i/- 1, 1,2, 2—t^ 
7 7xx;^'>7X 1, 2-y7xy^ry-l , 1, 

[0 0 16] Zfrt>(Do%. 'vfrIM h^rv^^X 
/\4M^b^>^>^>> 1, 1, 2, 2— T^b^b 
2— ^tSO^S^X 1, 1, 2, 2—7^ 
h^^ih^ri>— 1 , 2— ^y^l^^X 1, 1, 

2, 2— rrb^Mb*:^- 1, 2-V7xx;^>>7 
X 1, 2—: ^b**>— 1, 1, 2, 2— T^b^y^ 
;i/5^>7X 1, 2— S^b=^>— 1, 1, 2, 2—7" 
b^T^l/^^X 1, 2— ^b**>—l, 1, 

2, 2— rb77xx;k7 ( >7X 1, 2— it^h*^ 
— 1, 1, 2, 2-^b7 7x-;i/yy7>^^> tft 

[0 0 17] Hftit (3) £&OT, R' 

(CH» ) . — T^tv^^b^?i:LTi^ tf* 

U;i/) 7<*X tf* (hU— n— 7d^>^;^) * 
*X XX (hU— i— TD**^';^) ^ 
;* (b'J— n— 7h^>yU;W t<*X tf* (by— 
sec-y^yyijjl.) tf* (by— t— ZT 

b*S^>y^) t<*X 1, 2— tf* (hV^h^>^> 

ij;i0:n*x i, 2— tr* (bu^b^>^u;b) ^ 
*x i, 2-w (hy-n-rDm^ 1 ;^) ^ 
*x i, 2— tr^. (by— i— ro^y^'j^) x 

*X 1, 2— tf* (by— n— ^b^v^y^) ^ 

*x i, 2-e* (by— t-rb^^y^) ^ . 

x x _ \*3ri/J^)W>VM — 1— (b'>M b 

^v^y^) y#x i— (>>^v*i'*?-J^>V)i>) 

-l-(F'Jxb^>i/'J;i/) ^^X 1— (S*— n— 
yuif^y^)^))^) —1— (by— n— To** 
^:>y;i/) l-f^-i-rn^y^^ 

— !— (hU— i^D^^>^'J;i/) 7<*>> 
j_ {i ;- n -7y4ri,M-)\,>sV)\,) —1— (b l J — 

n— zr\^y^ x ))\d 7<*X l-(*7-sec-7F 
^v^t^^U^) —1— (hU-sec-7h*^> 



y;u) 1— (5^— t— ^b^^TS^y^) 

( ^ tj — t— 7h^r^>^'J;i/) 1— 
y< b^r^^^^U^) — 2— (blM b^^>^>U;i/) 
x*X 1— (^xh^^^J/U^) — 2— (bU 
xF^»'JiH x^X 1— {¥— n— :Tntf^>7< 
tSU/^'J^) —2— (h'J-n-rD^^y'J;!/) x 
*X 1— (5>— i— — 2— 
(b'J— i— 7DWy^'J;i/) 1— ($;— -n 

-/b+^^f^'i^) —2— (by— n— :/b=^> 
x^X 1— (^-sec-7bir^W 
-2-(h'J-sec-7h^» 1 J;i') x# 
x !_ (^t—yY^'y^9-)^>V^) —2— (b 
ij— t— >"b^r^^U;u) fcTX ($Mb#5^ 

7^;i/^>y^) ^*x t:* (^xh^y^f^u^) 

7<*X tf* (^-n-rD^y^^l/^'JW 
X « (^-i-7D^y^^>V;i/) 7<*X 

t:* (^— n— ^b^y^^y^) t<*X 

(s*- t— 7h^f^>'i^) i, 2— t: 

(^y b*^7Wi/:>y;i/) x^x l, 2— tr* 

(i/xh^f^'i^) x*X 1, 2— tT* 

-n-7*D^i/^f;^'JW x*x l, 2— tr* 
(s;— i— 7U7t<*rzs^)ii/V;v) x*x 1, 2— 
\L7. ^J—n—rh^>^)^>V)V) x^x 1, 2 
— tr* (^sec-7h^^>'J^) ^ X 

i, 2— (iz-t-rh^r^^^i/ 1 ;;!/) x^ 
x i, 2— tr* (b«;> b^>^u;i/) ^>^fx 

1, 2— tTX (h'Jxh^yyU;i/) ^XfcfX 1, 2 
— tf^ (b V— n— rD^^rf>^«;;i/) ^>-tfx 1, 

1, 2— t:^ (b'J— n— yh^^'J^) ^>-tfx 
1, 2-^ (h'J-sec-7h^^>U^) ^* 

x i, 2— t:* (bv-t- ^>-tf 

X 1, 3— (bU7< b^>'>«;^) ^>^>> 
1, 3— tTy; (bU^b*^^) ^>-tf>, 1, 3 
— tT* ( b 'J-n-7'D^^yy ^>-tfx 1 , 

3—^ (b u— i— rD^^>>>u;v) ^xt?x 

1? 3—^y; (bV— n— 7h^>y'J^) ^>HfX 
1? 3—tTy; (fij-sec-7h^>y'j;i/) ^>t* 

x i, 3— (bU— t— rb^>^v;i/) 
x i, 4— tr* (buy b*s/^y;u) ^>^ s 

1, 4— « (h'Jxb^fyyi;^) ^>-tfX 1, 4 
— « ( b U— n— 7"n7}<3^>ij;i/) ^>^?X 1, 

1, 4— tf>X (bV— n— ^>^>, 
1, 4— « (h'J-sec-7h^»V^)^>Hf 
X 1, 4— tf* (by— t— 7F^>y'J^) ^>*tf 

[0018] cti^©9^> ^ (byp<b*^>y 
)V) y^x « (by^b^>*>y^) y*>. i, 
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2— if*. (MM Y**s5/VM x*X 1, 2— 
(HJjtb*2/S/»;;i/) x*X 1— (^^h^r^f- 

(yxh^f;k>'j;i/) —1— (MJxb^^l! 

y*x 1— — 2— 

(h'j^h^^y^) i— (^h*^?- 

—2— (H;xh*-x>i;;io x*x 
(sm h^>^^;^>u;i/) ^*x (yxf^> 

fr*s\))V) x*X 1, 2— fcT* (i?xhir^f^ 
y;i,)a:*X 1, 2— (bU^h^^U^) ^ 
XfcfX 1, 2— (H;xh*$/^ij;i0 ^>-tf 

x i, 3— tr* (bu^ h*s/^>y;W ^xex 

1, 3— tT* (h'Jxh^^'JiH ^XtfX 1, 4 
— tT* (Y 1 )* h^i^ l )M "*>H?X 1, 4— tr* 

[0 0 19] #&Bj|fc:;fcOT, (A) J5£#£«te&*-5Yb 
£4£J (1) - (3) fcl/Ctt. ±SEtfb£4fcl (1) s 
(2) &&Tf (3) CDia*b<tt2«ljU:*fflt^c: 

[0 0 2 0] ±13 (A) f&ft*ffif%i-2>fc&®} 
(1) - (3) ©Pip^iWf*Lfc*«t<i:*llI©^ 

« 0 — g, r o— s*5«tvA o— gottsi*^ 

[0 0 2 1] *§m<£> (A) iDTK^^I^/^^iil-^ 

fcKLTtt, ±iBfb^ (i) - (3) cou^mm^ 

cD-cS*r;u*Utt<b^«i:bTtt 7^x7 (t> 

So *#E"effiffl-r* 

x^;kp*x rn^^x 7f-/U7Z>* 
;i/7^x #^;i^x N, N— s^^ursx 

Nj N — V^f-)V7 X X N, N— ityWKTl X 

n, n— 9 jr^n>, v*)**wrt>, h;x^ 



j^K/^X * f**>x^;i/7*X yb^rntr 
;i/T^X ^ h^v^I/T^X xh^W; 
X xh^xfjb7;>, n:f^r^D^;i/T^>, 

^^jc^t/T^X 7D#^rD^75>, 

x^;i/TSX 7h^^>7ne;i/7^x rh^>^ 

ZZt&X-ZZo 7)\s*i;—)]/7l>£l>X&, y*y 
—JVT I X a:*y— X 7d;V-^7^ X 

:/*y— ;i/7*x N— ^fl/W;- ;i>7^x N— 
x^;M*y— ;i/y^X N-rn^M^y-^; 

x n — yj-jbA 9 y —fry k x n — y y — 
^ x N— x^;i/:x*y— ;i/7^x n-7d t:;u 
x^y— ;i/7^x N— :/^;i/x*y— ;i/TS.x N— 
^wrD/v-;^^, n-x^i/7d;v-^7 
* x N-rD^i/rn/v-^^x n — y^-ji/y 
n;v-;i/7^>, n— jiti>, n— 

>, N— > r 5 L ;i/r^y-;i/7'^>s N, N-*;^W 
^y— ;U^^>> N, N-yx^;M ^ y — ^ 
N, N — ^7*D IxVl/^ ^ y —JUT ^ N, N— 
;M^y— N, N — is * J —)VT ^ 

N, N — J —)VT X N, N — i/7 

ntr;i/x^y— > N N, N — ; —Ji 

Tl>, N, N — */£?-)\/'7Xi)\J — X N, N 
— ^jL^i/rn^y— ;i/T^>, N, N— i?7Dtr;i/7 
D^^y— N, N— 

X N, N — ^JUy^ J —)V? X >s N, N-yx 
)VT N, N-^7DWl/7^-;i/ 

r^x n, n—vt"?-)^* j -jit 1 n — y^- 
;i/fyy^y— >> n-^ j— )vt\ 
> N N-7"Dt:;^^^y-;i/7^>> N — ~7?-)\/V* 
N— ^^^;i/^x^y— ;i/7^x N— 
x^;i/yx^y-;i/7^x N-7D^l/i?x^y-;i/ 
>, N-rf;byx^ y ^ >> N— y^*;i/^ 
7"D;v-;i/7ry, N-x^i/y7n;V-;i/7 ^ 
>, N-7D^7D/V-^7^>> N— 

rn/v-^^x N— j— )vr%>, 
-ivy 1 >, n — y^-)wjy^ y ^ n— 

^^y-;i/7^X N — (7;^^^) 

x^y-^7^X N — (7;/^f^) rn;v-;i/ 
t^^x N— (7^^f;i/) r^y-^T^x n— 

(7;yxf;H y^y— ;vrSX N — (7;/xf 
x^y-;ur^x N— (7;;xf;i/) rn/v 
Hl/7;X N— (7;/xf;i/) ^y-^T^X 

n— (7^y7Dt;i/) y^y— ;yy^x N— (r^ 
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X N — (T^y^^l/) x*y— X N — (7 

r^x fh7rn t^bx^u >v7> ^ x ^h^^ 
^^y^^r^ x ^^^ro^r^x 

x oi^ur^y -73-)vy%>, rnt:;i/7^^ 
?^7^x 7Dt;i/7^/x^7^x ^d^;ut 

;;7D \Z)V7 X X 7"Dt:;i/7^^l/7^X ^ 

x ; * ?~}V7 x x ^ j =&)v? x x 

x eu^*x ^n-;K e^5$>X t^ou^x t: 

>v*tn^>^n;*-^x ^Tiftf^oy^x ^ 
If tf is* u O &&f 3 z tifiXB Z>o 

[0022] znb<D7)v*vMh&®$: : m&z^ 
<i2M^±£f^£<£«bT&cfci\, *%mtt^-t7 

(D - (3) c^fH^t^fbTO. i^e;uw±> 
#£U<&o. 5^eM^Lh. 1$«?£l><&0. 9-e;u 
WJtT-&3o »ici5v^7;^ 

>^ Xb&W) i ^e;nc*f b 

[0 0 2 3] ZCD&olZlsXmbtLZ (A) *D7jc^^ 

<&mcD\m*m*. gpc oaiff^, 

&lcJ;3ilt£*gT% *?£b<{*5~~5 Onm, 2 
£C#£U<&8~4 0nnu ^£#£b<&9-2 0 

H(7)^~t$ (C^tl 3 & 4> <h T' # 3 □ 
fcbtft&ft* (A) jb07K^?^^5{i> tt^^^ffl 

m^jSii^^g^i^ (TEM) ££9 
[0 0 2 4] (A) fiR#+, 

fm&®&muzt$i^ (2) ^ item 

(1) - (3) CD«fi+, 5-7 5SS%, #£b<tt 



io-7omm%. 2^ic*?£b<t±i 5-7osa% 

*fc* <b^l (1) j3±U/Sfctt (3) fct 
{b£^ (1) - (3) cD*gS*> 9 5-2 5MM%, » 
£b<te9 0-3 0M%, 2£W?£b<&8 5-3 
0ffift«"C&S«, <b£$> (2) *K fc&M (1) - 
(3) ©»ft*. 5-7 51i°/o«C^ f#f>n 

CT% ^Q^^io^Ts ^^JQ^^^^I^ii, <b^ 
m (1) - (3) WO-i, RO-S, RO 
^fecfc^It O-^^ 1 0 0 %tok#£? LTS i OH 
mt*>), £ h t%£lzffi£ UT v D =5rit ^ o 
£&#£^9o ^/;> (A) ^^UTIt 
J»0tfj§^£#cfc »)«nS<Z>T% <b^? (1) 
mb^J (2) ©jfjDTK^^^T^^Ch^^U 

[ 0 0 2 5 ] £ (A) ADtK^P^^WT*^ ib^ 

m (i) - (3) cD»^?,3iKnfcd>*<i: i feia©^ 

m. tm. mt, 

s^> 7D^>i, 7*>m, ^>^>^> ^ 

F>ft 2— a^-;u^**>lfc ^-u-r> 
£f^> p— r^Siift p— h;uji>^ 

[0 0 2 7] ±8apHSBI»Jk:«tS«y5^©pHtt, 7 
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±ib p HraMt-fc t) ±fs®Hi*!ic p h £sarr & c 

roo2 8i (B) mmmz 
xftwvmttmm&mz, (a) mm, 

(B) *«8^fcSW*fctt»«LT&So (B) 

-t\ LTtt, y*y-M x*y- 

Jk n-7n;V-;K i— Ttiw— M n— :/*y 
-;k i — ^ y — ;k sec —7$ y — M t — 
y— ;k n — ^>*y— ;k i — ^>*y — ;k 2— y 

;k sec — ^>*y— m t — ^>^y 
-;k 3— yh*>^*y-;k n— ^*u-y-;k 2 
— y?-;i/^>*y— M sec-^Ffy-M 2—^ 

;k sec-A^;-;k ^r*y— ;i/ 
—3, n— ;k 2— x^nyvWV—Jk s 
ec-^^~ik n— 2, 6— 
i/jL?-)]/^^ — 4, n — 7^*y — ;K sec— 

£ >^ ->;i/r;i/3— ;k m; y ^y xjwio— ;k 

;w 7x;-;k s^O'v^y— ;k y^ 
;i^*D"v*UV— M 3, 3, 5— b IM^l/^n 

[0 0 2 9] x^i/>>r'j3-;k l, 2— rnt:u> 
;k 1, 3— ^u>^';n— ;k ^>*>v 
2, 4> 2— y^;i^>*>^;fr— ;i^--2, 

2, 4> 2— x^a^**>s;*— 1, 3. «^ 

; x*- u > ^ n y y ^;ux-^ 

rob:;n- 7Vk x^-u>£"j3— ;i/ 

x— t^k xfi/>^'j3-^y7x-;i/x-f;K 
xfi/>^'j3 — ;wb y— 2 — x^-;u^;i/x— 

^ijD-H;xf;i/x-fik yxf-i/>^'j3-;i/ 
tyrnwi/x-fM ^xfu^v^i^;^ 
;ux— i?xf i/ >yj ^-ji/^y ^>/;i/x-r 
;k rDtl/V^'Jn-^y^fil/x-rM Vot: 
l/^^'jn-^yx^i/x-fik 7D^U^'J3 

— ;u^ey7*ofc:;ux— fM tuv^ya- 
T^-ji/x— s/7Dtv>^i;3-;i^e/^f;i/x 



^rD t: i/ >; y 7u t:;ux— t 1 ;^ ^ 

[0 0 3 0] Ztlt>7)UZ3— )WDo*>, n-7"D;V- 
;k i— ro;V— M n— 7$ J — M — 
M sec-^;-;k t— ;/*y— M n-^>^ 
y— ;w i— ^>^y— ;k 2— y^;i/r*y— m s 

:r*y-;k n^\*U-y-;k 2— y ^;i/^>^y- 
;k sec-^^ify— ;k 2— x^;i/^y— ;k r 

•J^-Jl/fyx^i/x-r^ 7oei/>^'j3-M 
[003 1].^b>^^Um THrbX 

n— 7^F>> i^xfj^fx y^;i^i— r^- 

r^;^h>> buy^i/y^-yx ^n^if-y 
> s 2^^y>> y^;i/^D^ify>, 2, 4 

> s 7jL>3-3>1£¥<Dfcfrs T-fe^l/r-b h >s 2, 
4_^\^>^X 2, 4— 3, 5 
^\7^>^X 2, 4— ^^>^>, 3, 5~ 
2, 4—S±>V*>s 3, 5— y± 
>>^>, 5— 2, 4-^\^>^>> 2, 

2, 6, 6^h^y^;u— 3, 5— 'xz/^ys^x 

1, 1, 1, 5, 5, 5^\^^;^D— 2, 4--s 

[0 0 3 2] K^*&g£l/t&, N 
— y^;w*;i/A7^ b\ N, N — ^^^1/^A7 ^ 
b\ N — xf;i/^;i/A7; h\ N, N— ^xf;i/^^A 

■?i h% n— y^r-feh^^ b\ n, 
n— ^y^ur-fe h/ 7 ^ b\ N— x^i/7 7 ^ h^^ 

N, N— ^x^l/T-febT^lN N— ^W7Dt:^> 

KXfiMtit. l«fe5^tt2afiUi«:lR|lBft:«fflL 

[0 0 3 3] x^^l/^SttfcUT^ ^x«Wi-3f« 
^~b> g8xfl/X gK/D^UX ^i'^xf 

;k p^y^;k s^x^k 7-^D7^h>, r 



(10) 



&m2 0 0 1—1 1 5 0 



3— * h#5/Wk m0L*f-)^>*M W&2-. x 
n-y^K 7-feMWbWk TtMBxfM » 

>^y3-^;x^i- 7\>k if»5/*x?-i,>^y 

W/x— rVk i^7*D hT U >^ U V x^;i/X 

— ^;k p^rDtruv^'jn— My7D^i/x- ^ 
;k i^rbtu>^'j3— ;i^eyr^-;i/3i— St 
^>*7*Dtru>^V3— ;^y^f;i/x- ^Vk WR^ 

^;k :/ne;f>^n— 7Wk rn^y^i- T^; 
;k S/jlCtBSW-^ ^>i^»y— n— ¥l& 
^;k ?l«x*-;k H«n— 7^ 
;k tp>1WM 7^«^^M 
x^;i/*ir^f€»nSo -ti^^^^m l 

II*SV>tt2aJeU:*lRlB#fc:ffifflLT*«tl^o *7Dh 
urfck r-fehxby;k 5>**-;i/;wM?* 
N, N, N ' , N'-rh7x^;i/77^ 

o>, n— ^^;i/tro— ;k n— x^i/tra— ;k N— 
>^;i^-A3 — g n — * v-mz* y v >> N— 

xWI/K^U3^>, N, N — ^^K^9^k N— 

— ^7*-;^— 2— tr^y n— 2— brnuK 

> N 1, 3— 2 — f^V'Jy^X l, 3 

— vtf-WrYvYi Kn— 2 (1H) — try ^*>v>& 
^a»jr5£fc.#T&*o GLbZ) (B) 1 

[0034] *wmmzfmmm&, (a) im* 
m&tZfc&W (i) - (3) *ia*^«W3J;V/*fc 

[0 0 3 5] JlttWfctt; lb&® (1) - (3) £*§8¥ 

(,^tti«ftWt:ga«rrSo cobs, 7;u*yttfb^«i« 

Sfcl/CfekilS* O-IOO-C, »SL<ttl 5-9 
O'CT-ifcSo 

[0 0 3 6] ±©ffe^fiQa 

[0 0 3 7] *^fcfflt^6ti*ira}aSBHfcbTttW 



^>*»®Stt»J, ^~7j-> 

[0 0 3 8] c:c:t% ^y3->»jmjatt«i:bT 
it, m:tm**^#s mz&i s^^i^y^n** 
* y **^r;Mr u >*«£#£3M;r 5 zt&x-g 
s 0 ^>y3->^ls®ffittffll©*i65hbTtt, avktf 
y ^D^>^VY-KP 3 4 l Cii^b^xjg (#) 
CO , SH7PAs SH2 1PA, SH28PA, SH 
30PA, ST94PA ftviti**!/ • ^>3-x> 

[0 0 3 9] *Jk *^>3BWB»l«yi:l/THU 7 
;i/*;i/7*>ffi, *4«7>*=*A«* at«y^3/7 

[0 0 4 0] y-^->^#®7fStt«i:UTa:, 

# y *-*:xx^ l/ >tj- i/-r ;ux.— y ^r^^> 

^y^^>3i7^^>yxi;i/7ai 
x;i/^— T^i/fc y d-^rj/x^ u >r y — ^ 
;i^;^y^^x^b>^^i^-h, ^y^i/x 

m£*v**i'^i'>m; ^)^^>^u>— ^y 
^ d tr u > r p y ^ if^^tf § c h ^ 

[ 0 0 4 1 ] £ ffi&RWfemit bT<i> 4§^J 

[0042] 7 ymnytmsimt. brti, ^« 1 , 

1, 2, 2-^b^7DD7i-^7 c ;i/ (1, 1, 2, 2— 
^h^norotMl/) x— 1, 1, 2, 2— r- 
b^7DD7j-^^;i/^^>;ux— ^;u> tJ-^^x^I/v 

^V3- (1, 1, 2, 2-7 1 F77DD^) 

x-fik A^xfi/>^'j3-;Kl, 1, 2, 

2, 3, 3-^\^t7DDA>^) x— ^-^7^ 
7*Dtl/>^U3-;i/y (1, 1, 2, 2-rh77D 
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(1, 1, 2, 2, 3, 3^t7DD^>f;i/) x 
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